provide optimum conditions for a more detailed laryngoscopy.
Apart from providing general anmsthesia for direct laryngoscopy and if necessary bronchoscopy, anesthetists are also concerned with the occurrence of post-operative stridor. In a recent survey (Pledger 1962, personal communication) transient stridor following endotracheal anmsthesia, probably due to temporary laryngeal inco-ordination, was noted in 1 in 150 children under the age of 3 years and in 1 in 700 children between the ages of 3 and 8 years. As might be expected the incidence is higher in young children. More serious degrees of postanaesthetic stridor are extremely rare, with an incidence in all age groups of over I in 10,000.
Laryngeal cedema producing stridor and respiratory distress was a dreaded complication of endotracheal anesthesia in former years and, because of it, this method of aneasthesia was avoided as much as possible in infants and children. Despite the now widespread employment of endotracheal tubes in this age group, so-called laryngeal cedema is rarely seen now. Gillespie (1948) suggested that laryngeal cedema was due to acute infection superimposed on minimal trauma and it may well be that the antibiotic era and the perfect conditions for intubation now provided by the use of muscle relaxants have eliminated these two factors. Rees (1960) thought that the constant friction between the larynx and the endotracheal tube during deep ether anesthesia, and the use of chemical methods of sterilization, particularly mercuric biniodide (Ransom 1947) , were important factors which have now been superseded by better technique. There is now some doubt whether laryngeal cedema following intubation is a real entity, since Snyder & Gants (1953) have suggested that because there is little areolar tissue in the larynx only minimal oedema can be formed. Similarly, Lu et al. (1961) stated that the possibility of cedema causing sufficient narrowing to produce obstruction was not borne out by their study of the pathology of laryngeal complications following intubation.
Another cause of post-operative stridor is membranous laryngotracheitis (Lu et al. 1961) . Trauma at the time of intubation or due to the presence of too tight a tube leads progressively to the loss of tracheal cilia, epithelial loss and the accumulation of fibrinous exudate and inspissated mucus forming a pseudomembrane. Separation of the membrane starts to occur in forty-eight hours and it may be shed as a tracheal cast but acute respiratory obstruction may occur due to the membrane curling up in the trachea or by its partial detachment. The patient must therefore be under close supervision and the membrane should be removed at the earliest opportunity. It may well be that minor degrees of this condition have been mistaken for laryngeal cedema. The greater the degree of trauma the greater the ulceration present and the longer the time taken for healing to occur.
Rarely, accumulated secretions at the level of the cricoid cause post-operative stridor and this factor, incidentally, may also be the cause of increasing stridor noted after decannulation of a tracheostomy. Tachypnoea, leading to excessive drying, increased viscosity of secretions and loss of ciliary activity, contributes to the formation of an eschar. Accumulation of secretions will always aggravate any existing cause of stridor and may well be the precipitating factor in producing acute respiratory distress, which can be relieved by tracheal aspiration through an endotracheal tube.
Because of these varying causes of laryngeal obstruction following intubation, direct laryngoscopy under general aneesthesia should be performed on any child who develops stridor postoperatively to establish the cause and to institute the appropriate treatment.
Dr John Apley (UnitedBristol Hospitals)
What is Stridor? For an answer I have consulted not only doctors and dictionaries but also parents and poets. The word stridor is derived from the Latin stridere (to make a gratingly shrill or harsh noise) and the Shorter OED defines it as a harsh vibrating noise. It need not be harsh and vibrating, though it should be sustained or repeated; mothers tell me that their child 'coos like a dove', 'purrs like a cat', 'grunts like a piggy' or makes a wheezing, grating or sieving noise. Thackeray, writing of the healthy baby who would 'crow with delight', is my exemplar: for my theme is that in the diagnosis of stridor we should consider more than the noise.
We need to look further than the larynx and further than the respiratory tract. Stridor is a noise and a symptom: it is not a diagnosis. The correct diagnosis of the cause is more likely to be made if there is a combined approach by laryngologist and pediatrician.
Non-inflammatory Causes I do not discuss here the acute inflammatory disorders in which stridor, associated with hoarseness and a resonant brassy cough, is part of a 'croup'; however, inflammation in the upper respiratory tract which is transient may initiate a stridor that persists (about a quarter of infantile cas'es start with snuffles, which itself may soon clear up); an infant with laryngeal stridor who gets a superimposed respiratory infection may die because ofthe additional impairment ofthe airway.
The respiratory tract: Mr Pracy has discussed disorders of the upper respiratory tract and, from his admirably exact investigations, it is clear that previous assessments of the laryngeal and neighbouring anomalies causing stridor now need modifying. My main concern here is with the quite common cases of stridor in which the larynx and epiglottis are normal. Among the upper respiratory causes are infantile anomalies not infrequently seen by pediatricians: underdevelopment of the lower jaw, macroglossia (which may be an early indication of cretinism) and (rarely) thyroid enlargement. In the lower respiratory tract, pulmonary collapse, mediastinal tumours (but not the thymus) and arterial anomalies may cause stridor. The central nervous system: A follow-up series of 80 infants with stridor (Apley 1953) included 2 with meningomyelocele who died in early life. It included also 19 who proved to be mentally retarded (3 with Down's syndrome and 2 with spasticity). Long-continued assessment, of the whole child, may be essential to establish cerebral disorders which are associated with and may cause stridor.
Tetany: The high-pitched crowing sound of laryngospasm due to tetany may be diagnosed as laryngeal stridor. The mistake is most likely in tetany of the newborn but it may be made also in older children with increased neuromuscular instability, provoked by a decrease of serum calcium or a state of alkalosis, whether due to cmliac disease, rickets, hypoparathyroidism, renal failure or hyperventilation.
Congenital heart disease: In 7 of 80 cases of infantile stridor there was a congenital cardiac malformation. In one of these the left vocal cord was paralysed and the heart was grossly enlarged; the stridor was considered to be caused by pressure on the recurrent laryngeal nerve. In the remaining 6 cases the heart was not large and the cords were normal: in these, the cardiac malformation and stridor were considered to be associated rather than cause and effect.
Miscellaneous: To illustrate further the broad approach I mention two observations: (1) Stridor may be familial, and 14 siblings from 5 families in my series were affected. (2) Stridor is nearly twice as common in boys as in girls. The fact that the boys tend to be overweight at birth is unexplained but is evidence against the notion that in laryngeal stridor the epiglottis and larynx are 'immature'.
Management
Whatever the cause, many infants with stridor have feeding difficulties for which the expertise of the piediatrician may be necessary, as also with the considerable proportion of children with stridor who suffer from repeated pulmonary infections. I have previously drawn attention to the danger of death when a child with the optimistic label of 'benign laryngeal stridor' acquires an upper respiratory infection: in the series reported some at least of the deaths from superimposed respiratory infection (8 of 11 cases) might have been prevented; my practice is to admit to hospital any small child with stridor who gets a respiratory infection. Table 1 gives an idea of the variety of conditions seen and their frequency. Many of the rarer cases in this list present several points of interest but, in a short paper, I must limit myself to discussing congenital laryngeal webs.
Review ofthe Literature Up to the middle of the nineteenth century all these webs were found at post-mortem. Zurhelle, in 1869, was probably the first to report a case diagnosed by indirect laryngoscopyin a child of 11 years. McHugh & Loch (1942) found 133 cases in the literature, 100 at cord level, 10 sub-
